between the East and West, especially from the perspective of Korea, the only Asian country where studies on the longterm (over 3 decades) clinical course of IBD are available. However, we should keep in mind that there are multiple ethnicities in both the East and West which have different epidemiologies, phenotypes, or natural histories that are not covered by this review.
Descriptive Epidemiology

Incidence
In contrast to Western countries, where the incidence of IBD is relatively high and rather stable, Asian countries, including Korea, have seen a low, but rapidly increasing, incidence of IBD in recent years. For instance, a population-based study performed in the Songpa-Kangdong district of Seoul indicated that the incidence of UC in Korea began to increase in the late 1980s; similarly, the incidence of CD has been rising since the mid to late 1990s [4] . This increase resulted in changes in the incidence rates of UC and CD from 0.34 and 0.05 per 100,000 inhabitants, respectively, in [1986] [1987] [1988] [1989] [1990] , to 3.08 and 1.34 per 100,000 inhabitants, respectively, in [2001] [2002] [2003] [2004] [2005] . Although the absolute incidence rate of UC is higher than that of CD, the incidence ratio of UC to CD decreased from 6.8 in 1986-1990 to 2.3 in 2001-2005. Figure 1 shows the incidence rates of IBD in Asia between 1999 and 2012 [4] [5] [6] [7] [8] [9] . The incidence of IBD in East Asian countries is higher than that in Southeast Asian countries. There are no recent incidence data from Japan. In particular, the incidence rates of UC and CD in Korea are higher than those in China, Taiwan, Hong Kong, and the Southeast Asian countries [4] [5] [6] [7] [8] 10] . Nevertheless, the incidence rates of UC and CD in Korea are much lower than those in North America or Western Europe.
Gender and Age at Diagnosis
The male-to-female ratio of CD in Asian countries, including Korea, Japan, and China, is around 2: 1 [4, [11] [12] [13] , whereas that in Western countries is about 1: 1. No explanation is currently available for this difference in gender ratio between Asian and Western populations. In Asia, the smoking rate is higher among men than among women; however, this cannot fully explain the difference in CD prevalence between men and women [2, 4] . In a population-based study from Korea [4] , the age of peak incidence is younger for CD than for UC, with the median age at diagnosis being 35 years for UC and 21.5 years for CD. In population-based studies from Western countries, the median age at diagnosis ranges from 33 to 39 years for UC [14] [15] [16] [17] and from 27 to 31 years for CD [14] [15] [16] . Therefore, when compared to Western countries, the median age at diagnosis of UC is similar in Korea, whereas the median age of CD is younger in Korea.
Clinical Characteristics
Disease Extent/Location
In terms of disease extent, 44% of Korean patients with UC have only proctitis at the time of diagnosis [4] , which falls within the upper range of the 29-51% reported in Western population-based studies [14, [16] [17] [18] [19] . In terms of disease location, about two-thirds of Korean patients with CD have ileocolonic disease, whereas only about 12% have isolated colonic disease [4] . In contrast, recent European studies reported that isolated colonic disease was the most common type of CD (39-52%) [16, [19] [20] [21] [22] [23] .
Perianal Fistulas
Perianal fistulas are very common in Korean patients with CD. According to 1 hospital-based study from Korea [24] , almost 50% of Korean patients experience perianal fistulas during the median follow-up period of 4 years. This figure is higher than the 13-38% reported in Western studies [25] .
Extraintestinal Manifestations
The frequency of extraintestinal manifestations in IBD appears to be lower in East Asia [13, 26, 27] than in Western countries [28] [29] [30] . However, reliable assessment of this frequency is difficult, because many such manifestations are nonspecific or transient. Therefore, we evaluated the frequency of primary sclerosing cholangitis (PSC), one of the most objectively measureable extraintestinal manifestations. In Western countries, the frequency of PSC has been reported to be between 2 and 8% in UC [31, 32] and between 1 and 3% in CD [33, 34] . In contrast, in Korea, the frequency was just 1.1% in UC and 0% in CD [35] . However, similarly to Western patients, South Korean patients with UC have a higher risk of colorectal neoplasia and lower survival rates when they have concomitant PSC [35] .
Familial Aggregation
In 2001, just 1.9% of Korean patients with IBD had a positive family history of the disease [36] ; this was much lower than the 8-14% reported in Westerners [37, 38] . Moreover, in Korea, unlike the West, a positive family history of IBD was less frequent among patients with CD than among those with UC [36] . In the same Korean study [36] , however, the population relative risk, that is, the risk among first-degree relatives compared to that among the general population, was 13.8, which is comparable to the 10-14 reported in Westerners [39, 40] . This indicates that, as the prevalence of IBD in Korea approaches that in Western countries, the frequency of a positive family history in Korea may become similar to that in Western countries. As expected, the frequency of a positive first-degree family history of IBD among Korean patients increased from 1.3% in 2001 [41] to 4.7% in 2013 [42] ; during the same period, there was a 4.7-fold rise in the prevalence of IBD. This finding suggests that the relatively low rate of familial aggregation among Korean patients with IBD is partly due to the low prevalence of IBD in Korea.
According to data from the Asan Medical Center [42] , a positive family history of IBD used to be more frequent among patients with UC than among those with CD in Korea. More recently, however, the frequencies of the 2 diseases have become similar, probably because the prevalence of UC used to be much higher than that of CD, but the prevalence ratio of UC to CD has been decreasing in Korea, as mentioned earlier.
Natural History
The long-term clinical course in Asian patients with IBD is not well known. Therefore, we performed hospital-based cohort studies to evaluate the long-term clinical course in 2,802 Korean patients with UC [43] and in 2,043 Korean patients with CD [44] . In these studies, the patients were divided into 3 consecutive cohorts according to the date of diagnosis in order to evaluate changes in treatment paradigms and the prognoses of UC and CD during the study period (1977-2013 for UC and 1981-2012 for CD). Of note, hospital-based cohort studies may have a selection bias which limits the generalization of results to the population as a whole. Nevertheless, the demographic and clinical characteristics of our hospitalbased studies [43, 44] are quite similar to those of a previous population-based cohort study [4] for IBD in Korea.
Response to Medication
We analyzed trends in medication use among patients with UC and CD using 3 temporal cohorts [43, 44] . In both UC and CD, thiopurines and anti-tumor necrosis factor (TNF) agents have been used more often and earlier in recent years than in the past. In contrast, the cumulative probability of corticosteroid use did not differ between the 3 temporal cohorts.
Anti-TNF agents have changed the paradigm of IBD treatment. We performed a single-center cohort study to evaluate the clinical outcomes of infliximab induction therapy in 89 Korean patients with UC [45] . Our patients had at least as severe disease as those of the ACT 1 and ACT 2 studies [46] in terms of Mayo score and proportions of extensive colitis and steroid-refractory disease. The rates of clinical response and remission at week 8 in Korean patients with UC were 66.3 and 32.5%, respectively; these rates were similar to the rates in the ACT 1 and ACT 2 studies. In our study, the predictors of nonresponse to infliximab were severe disease and cytomegalovirus (CMV) colitis [45] .
We also performed a single-center cohort study to analyze long-term clinical responses to infliximab in 582 Korean patients with CD [47] . The cumulative survival for maintenance of infliximab therapy without major abdominal surgery or dose intensification was 89.0% at 1 year and 50.8% at 5 years. These figures are comparable to those of previous reports from both the Leuven group [48] and the Mayo clinic [49] . Multivariate regression analysis revealed that disease duration longer than 3 years and age older than 40 years at infliximab initiation were independent predictors of poor response to infliximab [47] .
Evolution of Disease Behavior and Extent
In a study from France [50] , complications of CD became more frequent over time; similar trends have been demonstrated among Korean patients. For instance, in a recent study, the proportions of Korean patients whose disease showed inflammatory, stricturing, and penetrating behaviors at CD diagnosis (according to the Montreal classification) were 77.9, 10.1, and 12.0%, respectively; in contrast, 20 years after diagnosis, the proportions were 13.4, 15.4, and 71.2%, respectively [44] , and this echoes the findings of a recent study from the ACCESS cohort [51] . Similarly, another study demonstrated that increasing numbers of patients with UC experienced disease extension over time, with the cumulative risk of proximal extension at 20 years after diagnosis being 44.4% [43] . At UC diagnosis, the proportions of Korean patients with proctitis, left-sided colitis, and extensive colitis, according to the Montreal classification, were 41.3, 27.2, and 21.9%, respectively; at 20 years after diagnosis, the proportions were 20.2, 36.1, and 51.5%, respectively [43] .
Intestinal Resection/Colectomy
In a hospital-based study, we found that the cumulative risk of intestinal resection in Korean patients with CD was 43.5% at 10 years, 70.0% at 20 years, and 76.1% at 30 years after diagnosis [44] . These figures are similar to, or slightly higher than, those from Western population-based studies [52] . The cumulative risk of intestinal resection was lower in patients in whom thiopurine therapy was initiated earlier. The cumulative probability of intestinal resection was also significantly lower in the most recent cohort than in the oldest cohort. This temporal trend was also observed in each of 3 subgroups of patients classified by disease location (ileal, colonic, or ileocolonic) at diagnosis.
Our hospital-based study showed that the cumulative risk of colectomy in Korean patients with UC was 7.8% at 10 years, 14.2% at 20 years, and 21.3% at 30 years after diagnosis [43] . Notably, in the inception cohort, the cumulative risk of colectomy was only 3.0% at 10 years and 4.4% at 20 years after diagnosis, which is significantly lower than the equivalent values in the referred cohort. These figures are lower than those from Western population-based studies [52, 53] . This is in line with a study from the ACCESS cohort which showed that the probability of colectomy for early-stage UC is lower in Asia than in the Western world [51] . Moreover, during the study period (between 1977 and 2013), the cumulative probability of colectomy decreased significantly in the total cohort as well as in the inception cohort.
In a different context, we evaluated the short-term and long-term outcomes of acute severe UC in 99 Korean patients [54] and compared our results with those of Oxford studies [55, 56] . The colectomy rate of acute severe UC was significantly lower in Korean patients than in British patients during index hospitalization (16.2 vs. 29.4%) as well as during a median follow-up of 10 years (15.7 vs. 50%).
Colorectal Cancer
The cumulative risk of colorectal cancer at 30 years after UC diagnosis has decreased from 18% (as reported in a landmark meta-analysis of both hospital-and population-based studies [57] ) to just 2.1% (as reported in a population-based study from Copenhagen [58] ). In Asian countries, no population-based studies have been per- formed in this regard. However, hospital-based studies from China [59] , Taiwan [60] , Japan [61] , and Korea [62] all demonstrate that -not only in the West but also in Asia -doctors should consider the risk of colorectal cancer in their long-standing IBD patients.
According to a hospital-based study from Korea [62] , the cumulative risk of colorectal cancer at 30 years after diagnosis tends to be lower in patients with CD (3.8%) than in those with UC (9.4%). However, the standardized incidence ratio of colorectal cancer is higher in patients with CD (6.0) than in those with UC (1.7). These differences may be partly due to the age discrepancy at diagnosis: patients with CD are about 15 years younger [4] .
As for the risk of colorectal cancer in patients with CD, the most notable finding is that 89-100% of colorectal cancers occur in the rectum in Korea [62] and Japan [63, 64] ; in contrast, only 40% of colorectal cancers in the West are rectal [65] . How can this difference be explained? In our own study [62] , CD patients with a perianal fistula displayed a statistically higher cumulative probability of rectal cancer. Therefore, the high proportion of rectal cancers among Korean patients with CD may be due in part to the high prevalence of perianal fistulas in these patients. More studies on this issue are necessary.
Infectious Problems
Infectious problems are usually more common in Asia than in the West and may adversely influence the management of IBD.
Tuberculosis
Korea is a country with an intermediate tuberculosis (TB) burden. The estimated TB incidence rate in 2014 was 86 per 100,000 inhabitants in Korea, which is much higher than the 3.1 per 100,000 inhabitants in the United States or the 9 per 100,000 inhabitants in Belgium [66] .
With the widespread use of anti-TNF agents in recent years, TB infection following anti-TNF therapy in patients with IBD has become an important issue. This problem was just 0.2% in a meta-analysis of 22 randomized controlled clinical trials [67] , 0% in a study from the United States [68] , and 0.27% in a study from Belgium [69] , whereas it was 1.7% in a study from Spain [70] . In Korea, a multicenter study demonstrated a higher TB infection rate of 2.9% [71] . However, a single-center cohort study from our hospital suggests that the rate of TB infection following anti-TNF therapy is 1.2% [47] , which is comparable to that of the Spanish study.
Chronic Hepatitis B
In many Asian countries, including Korea, the hepatitis B surface antigen (HBsAg) seroprevalence is much higher than that in North America and Western Europe; for example, it is 4.36% in Korea compared to 0.27% in the United States and 0.70% in Germany [72] .
We investigated patients with both chronic hepatitis B virus infection and IBD and followed up the clinical courses of the 2 diseases [73] . During the median followup period of 56 months, liver dysfunction was observed in 17% of HBsAg-positive patients, and prolonged immunosuppression was an independent predictor of liver dysfunction. In addition, HBsAg-positive patients used immunosuppressants less frequently than HBsAg-negative patients due to the fear of hepatitis B virus reactivation; they also had worse prognoses in terms of hospital admission, colectomy, and mortality rate.
CMV Colitis
Previous studies indicate that the CMV seroprevalence is higher in South America, Africa, and Asia than in the United States and Western Europe. Worldwide, the CMV seroprevalence among nonwhites tends to be 20-30% higher than among whites [74] .
The prevalence of CMV infection in UC tends to be higher in East Asians than in Western Europeans. For instance, when analyzed among patients with steroid-refractory UC, it was reported to be 67% in a Korean study [75] and 57% in a Japanese study [76] , whereas it was 32% in a Spanish study [77] and 31% in an Italian study [78] .
According to our multivariate analysis of Korean patients with UC, the risk factors for CMV colitis are recent use of high-dose steroids and more severe disease [45] . Furthermore, CMV colitis is a predictor of nonresponse to steroids [79] and infliximab [45] .
Conclusions
IBD in Koreans differs from that in Westerners in many aspects, including demographic and clinical characteristics, prognosis, and associated problems. Understanding these differences may provide insight into the etiopathogenesis of IBD as well as guidance for personalized therapy.
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